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To the Editors

The neurological deficit of a stroke is not only the conse-
quence of the focal lesion, but also the result of the disrup-
tion in connections with other areas. The analysis of brain
connectivity provides new insights into post-stroke recovery
mechanisms, as well as means of assessing the extent of the
damage [1, 2].

Post-stroke electroencephalography (EEG) studies have
demonstrated a reduction in intrahemispheric functional
connectivity in various networks of the lesioned hemisphere
after stroke, and this pattern has been shown to be associated
with poor function. More pronounced low-frequency activity
(delta or theta frequency activity) in the lesioned hemisphere
and higher frequency activity (alpha or beta activity) in the
contralesional hemisphere may create a higher interhemi-
spheric imbalance. This may be associated with poor function
and the restoration of balance may be associated with improved
recovery after stroke [3].

Stroke leads to an early reduction of connectivity in the
motor network. With recovery time, connectivity increases
and can reach the same levels as in healthy participants. The
increase in connectivity is correlated with functional motor
gains. The analysis of changes in connectivity patterns may lead
to a better understanding of these compensatory mechanisms
in the brain after stroke [4].

EEG functional connectivity analysis can be performed
using SLORETA (standardised low resolution electromag-
netic tomography software). This is a linear inverse solution
for EEG signals that have no localisation bias in the presence

of measurement and biological noise. The electric potential
differences from EEG can estimate the current density vector
field on the cortex in LORETA [5].

We report below some observations regarding network
reorganisation in two cases of ischaemic stroke with an early
good outcome. Informed consent was acquired from both
patients.

We firstly report the case of a 74-year-old man who was
admitted to the neurological department for sudden onset of
weakness in his left limbs of two days’ duration. He had a his-
tory of alcohol drinking, but there were no known additional
vascular risk factors.

Neurological examination revealed left hemiparesis
(Muscle Strength Rating Scale 4.5/5 upper limb and 4/5 lower
limb, left Babinski sign) and mild dysarthria with an NIHSS
(National Institutes of Health Stroke Scale) score of 5 points.
A CT (computed tomography) scan performed in the accident
and emergency department revealed an ischaemic acute stroke
in the right anterior cerebral artery territory (Fig. 1 A).

Routine blood exam was unremarkable, and cardiovascu-
lar investigations revealed atrial fibrillation.

We performed an EEG in a resting state condition, in an
isolated room, with closed eyes for 20 minutes on the fifth
day after symptoms onset. Electroencephalographic signals
were measured from 32 electrodes positioned according to
the augmented International 10-20 system. The data was
analyzed with MATLAB software, using scripts based on the
EEGLAB toolbox. Detection and rejection of the artifacts were
completed through ICA (independent component analysis).
We selected the components that had brain source (Fig. 1 B).

Address for correspondence: Catilina Elena Bistriceanu, Elytis Hospital Hope, Iasi, Romania; e-mail: catalina_nastac@yahoo.com

Received: 12.02.2023  Accepted: 30.03.2023  Early Publication Date: 5.05.2023

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to
download articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

[VEd
VIA MEDICA

www.journals.viamedica.pl/neurologia_neurochirurgia_polska 317


mailto:catalina_nastac@yahoo.com

Neurologia i Neurochirurgia Polska 2023, vol. 57, no. 3

Coitex conlrast
(< > Rst
Coitex transparency
| < >

X " . BgiC
¥ 'K‘ iy
n ‘_ —
4 = k SelpOn
-
"y S
\ ,e’ 5 gy, CrtxD
. - Scipd
Elcti0
ElctiOn
Cortex contrast ” r
< >  Rst LIE =
<+ - —
Cortex transparency Defits
3 > Rst L4028

Save v| AnatColors | InitialView r_l Jumphax | JumpMin |3umpzerp |!¢mft&

b}
3100

st )

Continuous Data

M " . i
i} A S

|euuBYS dieos Jad AN SIE

86

i
1000 1500 2000 2500
Time (ms)

TalMNIconvert v |

s, o
L R (v) | ®YZ)=(51.-30.35)wm] ; (B.19E-3) : 1 SLORETA
s h 4
+5 L3 P L R
(21 (2]
0 +5 +5
b b
p
5 1] 1]
10 5 2
5 0 Bem [¥) [Y) 45 0 5 A0cm 5 1] +Hcom [(X)
- > y
T T T T T T
Continuous Dala
i 0t o
N
2§ wf J
I3
5 o
P ~
3B
o 100 o
i * LS
i -140 1 1 L 1 L 1
0 20 400 600 &0 10 20 30 40 50 60 70 80
Tirne (es) Frequency (Hz)
) A
L Ry [X.Y Z)=(45.-1 -18){mm] ; (0.00E+0) ; 1 SLORETA
h 4 A
+5 A B L R
() (2]
b 0 +5 +5
B i} 1]
o M
0 5 5
5 il +Sem [(X) {Y] 5 1] 5 -10cm 5 1] +5cm [X)

Figure 1. A. Axial CT reveals acute hypodensity in right anterior cerebral artery; B. Independent component analysis in MATLAB-EEGLAB
for Patient 1; C. sLORETA algorithm for independent component chosen for Patient 1; D. Axial CT reveals acute hyperdense thrombus in
M2 segment of left middle cerebral artery; E. Independent component analysis in MATLAB-EEGLAB for Patient 2; F. sSLORETA algorithm
for independent component chosen for Patient 2. CT — computed tomography; sLORETA — standardised low resolution electromagnetic

tomography software

We used sSLORETA to compute the cortical electrical dis-
tribution from the scalp potentials measured at the electrode
sites (Fig. 1 C). We detected an increased distribution of elec-
trical sources in the contralateral hemisphere (non-lesioned

hemisphere — frontoparietal area).
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We now report the second case: a 51-year-old man was
admitted to the neurological department for sudden onset
of weakness in his right limbs and expressive aphasia, of
four hours’ duration. He had a history of cigarette smoking,

hypertension and dyslipidemia.
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The neurological examination revealed right hemiparesis
(strength was 4+ out of 5 on the right hand and 4+ out of 5 on
the right foot, right Babinski sign) and motor aphasia with an
NIHSS score of 6 points. A CT scan performed in the accident
and emergency department revealed an acute hyperdense
thrombus in the M2 segment of the left middle cerebral artery
(Fig. 1 D). The ASPECTS (Alberta Stroke Program Early CT
Score) was 10 points. The routine blood exam was unremark-
able. During hospitalisation, the NIHSS score decreased to
1 point after intravenous (IV) thrombolysis. The cerebral CT
performed one day after IV thrombolysis confirmed a small
recent hypodense parietal area. Cardiovascular investigations
during hospitalisation detected atrial fibrillation.

We performed a resting state EEG of 20 minutes’ duration
on the fifth day of hospitalisation, and we analysed the signals
in MATLAB-EEGLAB (Fig. 1 E). We removed the artifacts
and we selected the components corresponding to brain
electrical dipoles.

We further investigated the cortical electrical distribution
of scalp potentials in SLORETA and we detected an increased
distribution of electrical sources in the contralateral temporal
area (non-lesioned hemisphere) and the ipsilateral frontal
area (Fig. 1 F).

These two clinical cases raise questions regarding the
ability of the brain to reorganise its connections and the utility
of assessing early clinical outcomes in acute stroke patients.

Recent studies have focused on connectivity after stroke
in order to find predictive biomarkers in stroke recovery.
This represents an active research area in neuroscience and this
could be a new insight in the domain of rehabilitation. In the
context of incomplete knowledge of network reorganisation
after stroke and its importance in clinics, further research
studies are required to validate the importance of connecto-
mics in this disabling disorder.

Analysing recovery studies of resting state functional
connectivity of stroke participants and comparing them to

a control group, functional connectivity measures have
shown decreases in at least some nodes or networks. When
recovery occurs spontaneously, or is supported by therapy
or training, connectivity increases over time [4]. Rehabili-
tative training (e.g. virtual reality as a therapeutic strategy
can engage certain sensory and motor circuits) that indirectly
affects the flow of information through brain connectomes and
circuit-level plasticity may have a positive impact on stroke pa-
tients [1]. Studying functional connectivity in acute stroke, and
finding early predictive biomarkers that are reliable enough in
clinical practice to guide individualised rehabilitative training,
represents a promising direction for future research.
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